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Abstract— Flowering is an important resulted from 
expandable of floral organs. In this particular study in 
vitro flowers were well developed from embryo derived 
shoot of oil palm (EDS) after 6 months on WPM medium 
containing 8 mg-l α-naphthalene acetic acid in combination 
with 12 mg-l Paclobutrazol with high concentration of 
sucrose (8%) and medium was subsequently subcultured 
every monthly prolonged to 6 months produced in vitro 
floral induction (10.2%).    An early model due to 
precocious flowering on EDS of oil palm were occurred if 
there were long continued subculture for 6 months in the 
same culture medium whereas   PGRs and Sucrose were 
beneficially contributed on regenerative organ 
regeneration. In the previous study histological 
examination has been made on the flowers produced by 
the  inflorescence  meristem  revealed  that  these  flowers 
were not true flowers. These flower-like structures were 
not found to have any reproductive structures and only 
contained bracts. This impacted that in vitro, under high 
sucrose and high concentration of NAA  growth condition, 
the conversion of inflorescence meristem to a floral 
meristem is serious barier  and being top priority concern 
among biotechnologist.   The ability to control flowering 
will be feasible economically contributed to the oil palm 
industry and being recommended before exerted to  the 
farmers. 
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I.   INTRODUCTION 
Blessed as miracle tropical plant, oil palm was well 
recognized with huge valuable and multipurpose in every 
economic sector in the developing country in Southeast Asia 
had been taken as strategically industrial project particularly. 
This aimed triggered to gain as much as principal sector 
income  in   every  domain  country  of  producer  such  as 
Indonesia, Malaysia and Thailand by demanded domestically 
and globally. In vitro oil palm propagation methods have been 
successfully improved [1][2] due to develop massive impact 
in currently oil palm research viewed. Realised that a  big 
demand  of  global  palm oil  market  flow  continuously and 
promising for country producer, advanced research should be 
intensively prioritized as principle support in upstream sector 
and the reliable effectiveness methods is obtained by intended 
in vitro micropropagation approaches. 
A new innovation has been released on in vitro 
flowering study [3][4][5][6][7]. Moreover, that a large and 
increasing effort has been deployed to gain a better 
understanding of the underlying principles and control of the 
flowering   and   reproductive   processes.   So   far,   a   huge 
flowering  studies  had  been  discussed  but  still  not  well 
synchronized on in vitro flowering of oil palm. 
A perfect created given a remarkable diversity 
exposed by oil palm flower shape and their great utility as 
morphological characters, it’s not brand new of issues some 
report have been a focus attention in recent years on oil palm 
studies in efforts of evolutionary and developmental biology 
especially. An-in dept the occurrence of vitro flowering of oil 
palm during in vitro propagation is probably controlled by 
vary complex factors such as flowering time and meristem 
identity  genes  [8][9][10]. There  is  no  clear  confirmed  the 
influence  on  floral  mechanism.  It  may  be  influenced  by 
various factors affecting plant development [11], including 
hormones [12][13] and nutrient. In vitro flowering on oil palm 
is the understanding way that some report had been noted and 
it’s being valuable information for future biotechnology 
science in advanced. 
In this study, we summarized recent works was 
carried out on early vitro flowering that a new vitro flowers 
was coming out from embryo derived shoot during vitro 
propagation and could not be survived and functioned while 
replaced  in  ex  vitro  condition.  Furthermore, a  inflorescent 
study face a number of technical difficulties, but are vital in 
order to understand how flower structure determination can be 
explore and evaluate in coming future. 
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II.  MATERIAL AND METHODS 
 
A.  Plant material and conditions 
 
Embryo derived shoots were chosen as material plant. 
Those shoots were established without root derived from 
culturing young leaves of mature trees taken from Thepa 
Research  Station,  Faculty  of  Natural  Resources, Prince  of 
Songkla University, Hat Yai, Thailand. Primary callus and 
embryogenic callus  were  provided  [1]  and  the  callus  was 
maintained on embryogenic callus proliferation medium for at 
least two years (subcultured every monthly interval). 
 
III. EXPERIMENTAL DESIGN 
 
A.  PGRs and sucrose on Embryo derived shoots of oil palm 
development 
In order to firm maintain a good vitro oil palm 
development embryo derived shoots which high about 4 cm 
excised from the culture medium. Then, plantlets were placed 
on improved culture medium consisted of PGRs and several 
sucrose concentrations. Two factors are used in this study, 
PGRs and sucrose concentration were examined for in vitro 
flowering induction. There different sucrose concentration (30, 
50, 60, 70, 80 and 90 g l-1). Every culture medium was 
supplemented with selected improved medium NAA (0, 2, 4, 
6 and 8 mg l-1) and PBZ (0, 3, 6, 9 and 12 mg l-1). All media 
were adjusted pH to 5.7 before autoclaving and solidified with 
0.6% agar. The cultures were maintained under 14 h 
photoperiod of 25µmol/m2/s at 28±1oC. After culture 4-6 
weeks percentage of root and shoot elongation were recorded 
and statically compared in each factor using completely 
randomized design (data not shown). 
 
B.  A   long   maintained   on   culture   medium   determine 
reproductive development in oil palm 
 
Stabilizing of in vitro growth development with 
prolonged subculture period is needed to preview further 
growth.  Shoots  were  conditioned  on  fresh  medium  every 
single of month. Since was placed on the medium, growth 
plant development and floral formation were observed. 
 
IV. RESULTS AND DISCUSSION 
Evaluation of factors contributing on vitro flowering 
Palms are familiarly known as edible palm among 
tropical crops.  An examination on vitro flowering of oil palm 
has been performed  [14], many clues indicated that the early 
development of reproductive organ of vitro oil palm is one 
remarkable floral diversification that probably affirmed in the 
future evolutionary biological science that may be attributable 
with breeding exploration and for better understanding 
screening by molecular assistance selection (MAS) is highly 
recommended. 
A.  PGRs and Sucrose on Embryo Derived Shoots of Oil Palm 
Development 
In the initial research we had been reported [15]  that 
NAA and PBZ are growth regulator in  high concentration 
(2,4,6  and  8  mg/l)  initiate  a  flower  formation.  The  key 
developmental stages of inflorescence and vitro flower 
development are illustrated in e.g ([3]). 
Oil palm has a unique floral formation which male 
and female floral organ are found in the same palm, although 
mixed sex inflorescences are occasionally observed. But 
surprisingly, unidentified  in  vitro  sex  inflorescence altered 
while a modified media is tested. It’s probably a collaboration 
of NAA and PBZ could be influenced on shoot formation in 
appropriate  concentration  (2  mg/l).  As  far,  these  PGRs 
combination showed effective on elongated whether shoots or 
roots. However, regenerative organs were earlier marked that 
confirmed with high concentration (6 mg/l of PBZ and 4 mg/l 
NAA).  The  part  of  plant  could  response  to  build  root 
formation following periderm formation, cell near the vascular 
cambium and phloem will divide and subsequently form 
adventitious roots. Numerous factors contribute to this process 
plant growth regulators are one of the most main factors [16]. 
A modified medium has been designed to overcome 
vegetative malfunctioned caused where the atmosphere is very 
humid, and the flow driven by a difference in water potential 
consequently reduced [17]. Although in tissue culture there 
seems to be sufficient water flow [18] which may be favoured 
by the stomata being continuously open. 
The following factor affecting on plant physiology 
had  been  defined  as  well.  Sucrose  as  carbon  and  energy 
supply had always been used in plant tissue culture [19] [20] 
and sucrose was obtained to influence plant regeneration. 
Sugars are primary sources known for reliable induction and 
development of flowers. A presence of carbon sources on the 
culture medium is necessary for floral stimulation [21]. In this 
article we found that the highest sucrose concentration was 
implemented due to support their shoots associated with roots 
formation. Furthermore, sucrose as the key important role on 
floral induction was relevant to many plant species such as 
rose [22], Passiflora suberosa [23], Vigna mungo [24]. Sugars 
were   recognized   as   vital   carbon   sources   on   in   vitro 
propagation [25] defined that addition of 3-7% sucrose  to 
floral   induction.   The   significant   response   obtain   when 
cultured on medium containing 8% sucrose (e.g.[1]) 
supplemented with NAA (8 mg l-1) and Paclobutrazol (12 mg 
l-1) were synergically important in plant growth development, 
however, root elongation growth is beyond their normal 
capabilites. Therefore, supplementing media with sucrose is 
must be noted because it’s very critical part of any in vitro 
propagation scheme and necessary to adopt a separate rooting 
procedure with special media as recommended [26]. 
Sometime shoots may need to be specially elongated before 
rooting is attempted. 
In this study the presence of selected PGRs 
supplemented   with   higher   sucrose   8%   affected   floral 
alteration in addition prolonged of maintaining on the same 
fresh medium whether alone or in combination we have been 
83
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
R
oo
t 
gr
ow
th
 p
er
ce
nt
a
ge
 (
%
) 
recorded that the growth and developments of root and floral 
formation is highly significant. In  the other hand, the growth 
development   was   stopped,   when   PBZ   concentration   in 
medium was decreased. However, with 9 mg l-1 supplemented 
to  all  plantlets given  healthy, but  the  shoots growth  were 
stagnant when cultured on control medium without any PGRs 
(e.g.[1], [3]). The use of combination of NAA and PBZ has B 
also been beneficial for in vitro flowering when placed on 
high concentration of NAA (8 mg l-1) and PBZ (12mg l-1). 
In doing so, PBZ could be advanced in flowering and 
increase the number of flower in several woody species such 
as Rhondodendron [26], [27]. Paclobutrazol as potent growth 
regulator  activity  and  high  efficacy  of  the  response  of 
ornamental  plant.  Paclobutrazol  was  able  to  exist  in  the              A                                                     C 
different   enantiomers   or   stereoisomers   plays   as   sterol 
biosynthesis inhibitor [28]. Perhaps one component in PBZ 
they block multiple steps in the biosynthesis of gibberellinsl 
and sterols.. Fig.  1.  Improved  media  were  adapted  on  with  8  mg  l of  NAA  in combination with 12 mg l-1  PBZ with 8% 
sucrose concentration. (a) EDS with lacking root formation 1 
month after cultured, (b) further root development initiated 
after 4 months and (c) root completely formed 6 months of 
cultured. 
B.  A long plantlets maintained on culture medium determine 
reproductive development in oil palm 
 
 
Elaeis guineensis is monoecious, a distinctive palm 
performing separate male and female inflorescences on the 
same palm in alteration. Specific study had been investigated 
[29] oil palm known mixed sex inflorescence whereas the 
male inflorescence bears individual staminate flowers, the 
female  inflorescence produces floral  triads  consisting of  a 
pistillate flower flanked by two accompanying staminate 
flowers. Then the later develop consisting of the appearance 
of microsporocytes in the pollen sac, after which no further 
development occurs  and  abscission  takes  place  before  the 
pistillate flower reaches maturity. The reproductive organs of 
staminate flowers are composed of six stamens with connate 
filaments surrounding a pistillode, whereas pistillate flowers 
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display incomplete stamens and a gynoecium of three carpels. Fig. 2.  Three culture media were tested  on various concentration of sucrose 
-l                                                                                                     -1 
The essential part on plant tissue and organs are 
depending on varying artificial media, which supply the 
necessary nutrients for growth. The primary media contents 
are  greatly known influenced by the  nature of the  culture 
medium used. Therefore, with long maintained more than 5 
months was considered in flower initiation. The all aspect 
must be under noted that plantlets which appropriated 
conditions capable to  stabilize in  compatibility of  medium 
substances. 
In this recent investigation, by prolonging subculture 
6 months with the same medium, plantlets were able to gain 
well root growth percentage (93%) and formed floral initiation 
All media were adapted with 8 mg l 
PBZ after 6 month of culture. 
of NAA in combination with  12  mg l 
(10.2) (data not shown). Under favourable climatic with well 
appropriated medium condition and plant hormonal change, 
this floral initiation continuously active and being viewed, 
however  there  were  not  ever  lasting  after  6  month  in 
maintenance. 
 
A                                                           B 
 
 
 
Fig. 3. The in vitro flowering  documented on the improved culture medium. 
Juvenile flower initiation occurred on 5 months of cultured (a), one month 
later (b) matured flowers were displayed. Scale bar = 1mm. 
 
The presence of   PBZ in combined NAA is clearly 
considered for the induction of in vitro flowering of oil palm 
and there is no florescence occurred when PGRs were absence 
A 
B 
C 
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or in control. The increment of plant growth and floral 
induction was influenced by both PGRs added to the media 
which  were  periodically changed  with  refreshing  medium. 
Although PBZ commonly recognized as inhibitor on some 
plant, but it was the beginning significant impact factor for 
floral in vitro oil palm initiation. The factors contributing of 
vitro flowering occurred when sucrose concentration was 
added it up to 8% and it’s the higher concentration that had 
ever  used.  However,  in  this  study  reports  that  too  much 
sucrose 9% occupied on the culture medium it can be harmful 
for plant growth mechanism. 
The new knowledge had been taken note that in vitro 
flowering obtained in this experiment is helpful since early 
stage of pre-nursery grown tissue culture plant. We have been 
summarized that if these mechanism are well known early 
sorting of abnormal plants would be chosen and reevaluating 
prior to hardening and growing to nursery. 
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